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TES FOR MOUNTAIN, FIELD, SIEGE, AND SEACOAST 


- PROJECTILES. 
3 [he following tables give & complete list of the fuzes now used in 
T : Г service | 
1 They are classified under four heads in accordance with their types, 


follows: Table I, Ring-resistance fuzes; Table II, Centrifugal 
t$; Tabie III, Combination time and percussion fuzes; Table IV, 
donating fuzes.- 

The first column of each table gives the designation of.the fuze. 
№ other columns give all the necessary data in connection with 
p fuzes, including the projectile or fuze stock in which used. 

Dr wings are appended hereto of each fuze sufficiently in detail to 
ww clearly the construction and method of assembling the fuze 
en examined in connection with description given in the text. 

The following elements are common to all fuzes of whatever class 
Ы are essential: The plunger, the firing pin, and the percussion 
MET. 

[һе composition of the percussion primer of all fuzes now manu- 
mired at the Frankford Arsenal for the service is the same, with 
(exception of the composition used in delay primers and the cori- 
Bon primers for combination fuzes. Е 

"is known as the mercuric fulminate primer and consists of the 


Moving ingredients in the proportions named: 

50 paris glass. 

40 parts fulminate of mercury. 

90 parts chlorate of potash. 

$0 parts of sulphide antimony. | BEEN 
mercuric fulminate primer composition is also used abroad in 
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Ex. ihe Ehrhardt and Krupp combination time and percussion fuzes.. 
E The composition of the percussion composition in delay action: 
m ers and concussior. primers for combination fuzes consists of the 
sf yring ingredients in the proportions named: | 


Chlorate of potash,. 50.54. 
‘Sulphide of antimony, 26.31. 
Sulphur, 8.76. | 

Ground glass, 12.39. 


‘Shellac, 2.00. 
ui (3) 
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monas, This ratio is a measure of the safety of the fuze in han- 
ding and transportation; the smaller the value of the ratio the 
greater the safety of the fuze, and vice versa. 

"Thes ratios, for various pieces in service, have been determined 
by actu firing tests, by means of a specially designed apparatus 
шешне. in shell of different calibers and involving fuze plungers 


This composition was formerly used in the primers of practically i 
all percussion fuzes. i 
| The thoroughly pulverized ingredients are mixed dry, and alcohol 
is added to dissolve the shellac. The percussion pellets are formed by 
pressing the mixture while in a plastic state into the percussiot А 
primer recess. Upon the evaporation of the alcohol tne shellac cause T 


{= 


the pellet to adhere strongly to the metal of the recess. = Yi! varying ratios. These plungers were assembled in a way to 

A permit arming in the usual way, and to prevent inverse arming by 

RING-RESISTANCE FUZES. B impact. By inverse arming is meant the forcing of the firing pin 

А | E- forward through the sl instead pf the sleeve rearward over 
Ring-resistance fuzes are made both base and point insertion, and E. vi тш Шеше шшен die m m a kak 


consist essentially of the following parts: The fuze stock or bad i 
the firing-pin sleeve, the split-ring spring, the firing pin. the percus 
sion primer, and the fuze cap. ' А 
In general, an auxiliary charge of powder is added to inevease ther 
flame from the ignition of the percussion primer. E 
All ring-resistance fuzes are constructed in accordance with. 
same general principles. cÀ M 
The plunger, consisting of the firing-pin sleeve and firing pin, " 
maintained in its normal or unarmed position by the resistance of 2 
split-ring spring of brass. = Le 
. If sufficient force is applied to the sleeve in the direction of ita 
axis the split ring will be expanded, the sleeve forced to the rar, 
the firing pin exposed, and the plunger armed. E _ 
To insure arming of the plunger when fired, the resistance of tbe: 
split-ring spring is made less than the force necessary to give the. 
sleeve the maximum acceleration of the projectile. Eo 
There are two classes of ring-resistance fuzes manufactured, the 
“high resistance” and the “low resistance,” so called because t * 
arming resistance of the ring is relatively “high” or “ low.” E- 
High-resistance fuzes are safe under all ordinary conditions ol 
handling and transportation, and are transported fixed in the pros 
jectiles in which used. , | EC 
Low-resistance fuzes are provided with a safety wire, which ps e 
through the percussion plunger and the closing cap This wire ш 
withdrawn immediately: before the projectile is fired 6 
АЦ of the fuzes enumerated in Table І, except the М fuze, попе of 
_which will probably be issued to the service in future, belong to the 
high-resistance class, the only low-resistance fuzes at present is ved 
to the service being the percussion element of the OR.second com 
bination fuze, low resistance, and the concussion or time element of 
all 15, 28, 30, and 81 combination fuzes. H 
The numbers given in Table I, under the column headed Y, are 
the numerical values of the ratio of the weight of the firing-p a 
sleeve in grains to the resistance of the split-ring spring to armii y 
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TAJ service fuzes are stamped to show the distinguishing letter 
M designation and place of manufacture. All service point fuzes 
lu a right-hand thread, which, in connection with the right- 
lun twist of the rifling, causes a tendency of the fuze to tighten 
in iu seat on discharge. For the same reason all base fuzes have a 
оао thread. All point combination time fuzes are staked to 
ithe shrapnel to prevent unscrewing. This is accomplished by cut- 
ing severu. notches in the forward end of the shrapnel and forciag 
hetı of the fuze body into these notches. Base fuzes for all mobile 
шегу are similarly staked. | | 

f Jusi before screwing a fuze into a loaded black-powder shell a 
Eh: coat of cosmolene should be applied with a small brush to the 
duu thread, and the fuze should then be wrenched up tight in its 
pa. The cosmolene assists to make a gas-tight joint and may serve 
jo prevent a premature explosion in case of failure to remove all 
ose rains of powder from the fuze-seat thread. 

Th: arming resistance of ring-resistance fuzes is tested in the 
Nourse of manufacture with a static machine, which gives the weight 
hecocsar to force the sleeve over the firing pin against the resistance 
of thy split-ring spring. They are also tested by assembling them 
in shel and dropping the shell upon a steel plate. 

^ Th. following description in detail of the “ point percussion fuze 
for 1-pounder and 1.65-inch shell, standard type,” applies generally 
te jali ring-resistance fuzes, so far as the important details are 
V PODČETILECI | 

7 aor.Cüline- Point Percussion Fuze for 1-pounder and 2-pounder Shell, 
E Standard Type (Plate I, figs. 1 and 2). 


the 


— - a, stock, brass. 

— '5, percussion-primer screw, brass 

* e, percussion-primer cup, brass. 
`. d, tin-foil disk. 

__ d’, primer charge, black powder. 


а — F 





`€, percussion composition. 
€', primer shield, brass. 

f, firing pin, brass. | 
9, firing-pin sleeve, brass. 



























ALATE-1 
FRANKFORD ARSENAL RING RESISTANCE FUZES. 


| 
A, arming resistance ring, brass. MINOR CALIBRE POINT PERCUSSION. FUZE. | 
t, locking groove. FOR (POR ANO 2 PDR: SHELL... | 
j, closing cap, brass. STANDARD TYPE. | VI 
k, closing disk, brass. Fig. / (1G, 2 | 
Assembled as shown on the drawing. | L 





BEFORE ARMING. ATER AAMING. 


The fuze is made principally of hard-rolled brass. The body, 
which forms a housing for the parts of the fuze, is struck at the 
head with a radius corresponding to that of the 1-paunider | nd 
1.65-inch shell in which used. Two slots are formed in the head 
for a spanner wrench for insertion and removal of the fuzeg + ott 
projectiles. : fd 

The outside of the body is turned and threaded and the interior; 
after being bored out for the plunger and primer parts, is threaded 
for the closing screw j, o 

The front end of the plunger cavity is bored out to form a recess 
for the primer and is threaded with a left-hand thread оп the 
interior for the primer screw. A hole in the top of the primer 
screw permits the firing pin to strike the primer on impact, and 

allows the flame from the primer to come to the rear and j mitë 
the shell charge. The primer screw holds the primer cup in place 
and is provided with two holes for a spanner wrench for inset dog 
and removal. It is locked in place by upsetting a portion of the 
metal of the primer screw into the thread in the fuze body. ТЫ 
primer cup is .005 inch longer than the recess in the primer screw, 
so that when the latter is screwed down hard it bears upon the bot 
tom of the primer recess. cH 

The primer cup is the standard type used in percussion {uzes JI 
has two chambers separated by a solid-vented partition The ower 

chamber, 0.03 inch deep, holds the percussion composition, and i 
undercut to assist in holding it in place. The primer shield 4 pre 
vents any dislodgment of the composition during transporta ion oF 
by shock of discharge and also restrains the firing pin during ЖБ 
of the projectile. CDM 

In the unarmed or safe condition of the fuze, the split ring гей 
on the conical slope on the firing pin and sustains the firing-pi 
sleeve. The resistance of this ring to the expansion ne SATY 
force it over the slope is less than the force required to trani 
the maximum acceleration of the projectile to the sleeve, "Th 
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POINT PERCUSSION FUZE FOR LOGIN, SHELL. 


FORMER TYPE | 
Allg 3. FEA, 
BEFORE ARMING, * AF PET quM. 











355-23-08 | | 
insures, as already stated, the arming of the fuze in the bore of th Hi 
gun on discharge. · d hi 
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E The counterbored ring recess in the rear of the sleeve requires 
tfu. adjustment of dimensions. The diameter at the rear will 


"i 
= EI 


rami 


AA 27. i receive the unexpanded ring and the diameter of the counter- 
—— Twill just receive the expanded ring. When the ring rests in the 


SANE ORD ARSENAL RINE RESISTANCE FUZE: king groove it has an intermediate expansion sufficient to prevent 


Withdrawal from the sleeve, and this locks the sleeve and the firing 
POINT PERCUSSION FUZE FOR LOSINCH SHELL OF | together. 

ДИМОМ TER REPEATINGARIS CO MONURCTORE The plunger is assembled by slipping the split ring over the firing 
| Inti it rests on the conical slope and then inserting the pin into 
“sleeve from the rear. The plunger is then placed in the fuze 
dy, pin to the front, and the closing cap screwed down hard and 
md by driving a portion of the sharp lip into a notch in the end 
[the body of the fuze. 

To insure ready passage of the flame from the primer to the rear 
в front end of the sleeve is counterbored, а hole is drilled through 
M firing pin at right angles to its axis, meeting a hole ‘drilled 
rough its axis. The closing cap is also drilled centrally and closed 
Fih closing disk, which is held in place by a crimping wall at 


FIG, Г. #76. 2. 
BEFORE ARMING, AFTER АРША. 


edge. 
The lengi of the unarmed plunger is shorter than that of the 
rer cavity by from 0.01 to 0.02 inch, so that a slight movement 
the plunger is discernible when the assembled fuze is held to the 
POINT PERCUSSION FUZE FOR LEGINCH SHELL OF к о о о ee С 
| — ** т Ше closing ressure 
— а —— E. pper enc of the sleeve, which would tend to force the ring over the 
BEFORE ARMING. ere APR si Йе und arm the fuze. 
EN The act of arming shortens the plunger and increases materially 

s longitučina! play of the plunger in its cavity. This fact permits 
еду and simple means of inspecting for premature arming with- 
f dismantling the fuze. А very little practice in holding to the 
Tand shaking two fuzes, one armed and the other not, will serve to 
Stincuist the marked difference in the play of the plunger. 
[Ths action of the fuze when the piece is discharged is as follows: 
he firing-pin sleeve moves relatively to the rear, for the reason pre- 
pus; stated, and is locked to the firing pin as explained. The 
ent of the firing pin now projects above the sleeve and the fuze is 
med, or “ready,” as shown in the figure. 
As the projectile meets with atmospheric retardation the plunger 
meps forward until stopped by the primer shield. When the pro- 
tile strikes the pin pierces the shield and the thin layer of percus- 
m composition. The small portion of this composition caught 
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|, firing pin, brass. 

j arming-resistance ring, brass. 

~}, locking groove. | 

€ I, closing disk, brass. | 
TA small number of these fuzes was manufactured for test in 
Fpounder maximum capacity subcaliber shell, for which shell it 
15 originally designed; a sufficient number has also been furnished 
or the number of 1.65-inch Hotchkiss shell of Winchester Repeat- 
ip Arms Company manufacture requiring this thread, about 4,600. 
| 13 superseded by the 1-pounder and }.65-inch point percussion 
fne. the contour of the latter being superior ballistically. 


Point Percussion Fuze for 1.65-inch Shell of Hotchkiss Мапа 
". ` Frankford Arsenal Fuze Elements (Plate II, figs. 8 and 4), - = 
. This fuze differs from the standard type just described in the d se 


i a 
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eter of the outside thread, over-all length, and in the closing capand 
primer details. | ^. 2 D 
It consists of the following parts, arranged as’ shown on té 
drawings: . ` | | | E _ 
, .. @y fuze stock, brass. | | CO 
, . b, primer screw, brass. | E. 
с, closing cap, brass. 2 
d, tin-foil disk. | i 
d', primer cup, brass. | c] 
e, primer charge, powder. ia 
f, percussion composition. 
g, primer shield, brass. 
` h, firing-pin sleeve, brass. 
$, firing pin, brass. 
j, arming-resistance ring, brass. Nea. 
k, locking groove. = | | И 


| Paint Percussion Fuze for 1.66-ineh Shell, Former Standard Type 
Е: (Plate I, figs. $ and 4). 


Thiz fuze consists of parts corresponding to those given in the 
Wexripaion of the fuze for 1.65-inch shell of Hotchkiss manufacture. 
А suficient number of these fuzes has been manufactured for the 
mmber of 1.65-inch Hotchkiss shell on hand requiring this thread, 
bout 5,000, It is superseded by the minor-caliber point percussion 
(ma for 1-pounder and 1.65-inch shell, standard type. 


+* 


,, losing disk, brass | 
he material used in this fuze is th | i standard Б: . 
type just described. = ° — as that in the s pri Maor-Caliver Point Percussion Fuze for 1.457-inch Cast-Iron Shell for 
. The fuze body in this case is bored out from the front ari | Me i | Viekers-Maxim Pom Pom (Plate III). 
for the closing cap, the base being left solid and drilled centrally, 
"The closing cap is bored out to form a recess for the primer cup ай | 
threaded for the primer screw, which holds the cup in place. 1 = 
_ The number of these fuzes manufactured is limited by the number owl 
of 1.65-inch Hotchkiss shell on hand requiring the 0.838 thread, © a; body, brass. 
about 3,800. 7 POM | bj closing cap, brass. 
| | E Ê primer cup, copper. 
Point Percussion Fuze for 1.65-ineh Shell of Winchester Repeating ATE ES mer shield Е per. ' 
Company Manufacture, Frankford Arsenal Fuze Elements (Plate IL А — ш оп 
" — Bj | у 
= |, primer closing disk, copper. 


‘figs. 1 and 2). j drzi 
g — V 
84, plunger, brass. 
| k, resistance sleeve, bronze. 


This fuze is for use only in the 1.457-inch cast-iron shell for use 
fa the Vickers-Maxim Pom Pom. About 33,000 of these shell are 
а hand in the Philippine Islands. The fuze consists of the parts 


down. on Plate III: | 


‚ This fuze consists of the following parts, assembled as — E 
the drawing: | ШЕЕ. 


Е 9 
=e 


a, body, brass. и. Lj firing pin, steel. 
6, primer screw, brass. | . DM V], vent cover, paper. ; 3 
(6 closing зге, brass. | Ne: ‘This fuze differs from the ring resistance fuzes in that the split 
— d, tin-foil disk. | png is replaced by a sleeve around the plunger, the forward part 
s. 4, primer cup, brass. | m U the hole being slightly smaller than the diameter of the plunger. 
5. 6, primer charge, powder. - . M The relative positions of the primer and the firing pin are reversed, 
f, percussion composition. pac: ¢ primer being inserted in the plunger and the firing pin threaded 
| 9, primer shield, brass. e Ra is the closing cap. | 
À, firing-pin sleeve, brass. È Bl 3 
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_ The action of the fuze when the piece is discharged is as foljowg; 
"The plunger moves relatively to the rear and is locked to the re 
sistance sleeve. The primer in the plunger is now in an armed posi- 
tion. When the projectile is retarded on impact, the sleeve, primer, 
and plunger continue their forward movement, striking the firing 
pin and igniting the percussion composition. K. 
















Base Percussion Fuze for 1.65-inch Shell (Plate IY, figs. 1 and 3). б 
This fuze consists of the following parts assembled as shown on | 

the drawing: ` did 
^. а, stock, brass. 

2, closing cap, brass. 

c, closing disk, brass. 

d, primer cup, brass. 
' €, primer charge. 

f, percussion composition. 









| A49 ACH _. 
VEP NA DOM E VET | 


| RSS TAD. a 
9, primer shield, brass. D4 — p 
| | AF. FÜR. B SUM. A TEA ATP VO. 
A, firing-pin sleeve, brass. 


$ firing, pin, brass. 
j, arming resistance ring, brass. 
k, locking groove. 1" 
The action of the base fuze and the functions of its parts are tne © 
‘same as those of the point fuzes, the only essential point of difference | 
being the position of the primer with reference to the shell charge. - 
In the case of the point fuze the flame from the primer has to pass ` 
either through or around the plunger from front to rear. In base = 
fuzes the flame does not have to cross any intervening space. 2 
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‚ Base Percussion Fuze for 1-Pounder Shell, Former Standard Type (Plate ^ 
E IY, figs. 8 and 4). | m 


This fuze consists of the following parts, assembled as shown on = 
the drawing: ROS 3 
a, body, brass. ш 
6, closing disk, brass. a 
¢, closing cap. ЕХ MJ 
d, percussion-primer cup, brass. | 
e, percussion composition. s 
7, primer shield. | | 
. 9, firing-pin sleeve, brass. 
_№ arming resistance ring, brass, 
%, firing pin, brass. | E: 
A limited number of these fuzes was made for use in l-pounder | 
base-tapped shell. In order to secure uniformity in the. fuzes for use 3 : 
in small-caliber shell and at the same.time secure greater weight of | 
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E. nger this fuze is superseded by the standard type of base fuze 
-1-pounder and 1.65-inch shell just described. EE 


A 
+» - 


r-Caliber Base Percussion Fuze for 2.88-inch and 6-Pounder Shell, 
| Standard Type (Plate V, figs. 1 and 2). 


his fuze supersedes all those previously manufactured for 2.38- 
h and 6-pounder powder charged shell. 


ead 


T ford Arsenal Base Percussion Fuzes B, Model of 1898, and C and M, 
E | Model of 1894 (Plate YII). j 


These do not differ essentially from ring resistance fuzes of later 
imufacture. The C fuze was intended for use in 3,2 and 3.6 inch. 
i shell and some are probably in service in these projectiles. The 
ming resistance is so high that they are unsuitable for use in 3.6- 
В mortar shell. The М fuze is essentially identical with the C 
me, except that the arming resistance is so low that it can not be 
fely transported in projectiles. It was designed for use in the 
finch’ mortar shell and was intended to be assembled in the pro- 
ile at or near the firing place. It is readily distinguished by two 
Moves, across the base as shown on the plate. It is doubtful if any 
Í fuzes will ever be issued in future, unless 3.6-inch mortar shell 
wuld be so hurriedly issued that there was not time to provide base 
srcussion fuzes, medium and major caliber. Fuze В, model of 1893; 
is fuze was superseded by the C fuze described above. A number 
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BASE PERCUSSION FUZE FOR 1 POUNDER SHELL. Ў. 4 | pin service in 3.2-inch field gun shell. The arming resistance is so 
Ж з FORMER TYPE — ШШ igh that the fuze is not suitable for use in 3.6-inch mortars. The 
i (sition of the parts before and after arming are shown on Plate III. 
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| Base Percussion Fuze, * High С” (Plate Y, figs. 3 and 4). 


This fuze consists of the following parts, assembled as shown on 
drawing | 

Ра, body, brass. - 

< b, primer-closing screw, brass. 

[W, closing cap, brass. 

Ve, tin-foil disk. 

Ed, primer cup, brass. 

fe, percussion composition. 

£ f, primer shield. 

Fg, firing-pin sleeve, brass. 

LÀ, firing pin, brass. | 

“4, arming resistance ring, brass. | | | 
The principal difference between this fuze and those just described 
that the primer cup is not threaded. The fuze cap is counterbored 
m the primer. cup and threaded for the primer-closing screw. The 
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latter is vented as shown to permit the passage of the flame from the 
primer to the shell charge. f 
There are no fuzes of this type on hand, but some are probably | 
assembled in older types of ammunition; there are about 98,000. 
plungers, consisting of the firing pin, the firing-pin sleeve, and the _ 
split-ring spring, for which fuze bodies may be manufactured from _ 
time to time, when required for projectiles of older manufacture 7 
tapped for this fuze. · Ж 


o, firing-pin sleeve, brass. 

d, percussion-primer anvil, steel. 

e, percussion-primer disk, brass. 

f, fulminate composition. 

g, percussion-primer housing, brass. 

h, fulminate. | 

j, percussion-primer closing disk, paper. 
TE к}, closing cap, brass. 

Base Peronssion Fuze, ^ High A" Model (Plate VI, figs. 1 and 2). |. E k ir aig brass. 
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This fuze consists of the following parts, assembled as shown on E "- 4 limited number of these fuzes was made to replace — 
the drawing: = 7E nudo by the American Ordnance Company for use in 2.24-ineh pro- 
body, brass. E я шт — TP ; ; 
» риш screw, brass. SM The modification consisted in substituting a ring-resistance plunger 
e, tin-foil disk | ` EE lor a shear-pin plunger and using what is known as the all-fulminate 
d, primer cup, brass. JE primer in place of the original primer. 


e, percussion composition. 
f, primer shield, brass. 

9, firing-pin sleeve, brass. 
h, firing pin, brass. 

t, split-ring spring. 

j, locking groove. . 

k, closing disk, brass. 

1, reenforcing charge. 












Modified Driggs Seabury Base Percussion Fuze (Plate ҮН). 


This fuze consists of the following parts, assembled as shown on 
‘the illustration: 
| a, body, brass. 
2. D, firing pin, brass. 
` €, firing-pin sleeve, brass. 
9 d, closing cap, brass. — 
This is an obsolete type of fuze, a few of which still remain in /%% — е, percussion-primer disk, brass. 
service. | |... е, percussion-primer disk, brass. 
| f, fulminate composition. 
.í g, percussion-primer housing, brass. 
À, fulminate. Е | | 
j, percussion-primer closing disk, paper. 
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Base Percussion Fuze, Medium and Major Caliber, Former Type (Ring. 3 
М Resistance Туре). i 


This fuze is shown on Plate VI, figures 3 and 4. It does not differ: 3 В: Е, plug, brass. 
in principle from the ring-resistance fuzes “ High A” or "High C." = 7 percussion-primer anvil, steel. 
It is intended for use in powder-charged shell from 2.95-inch to B x M resistance ring, brass. | 
fne cepe when fired from guns giving high оао SA A limited number of these fuzes was made to replace old fuzes 
All fuzes of this type in store have been modified by substituting _ E by the Driggs Seabury Company for use in 2.24-inch pro- 
Semple plungers for the ring-resistance plungers, thus converting i : tiles 
them into a centrifugal type. Those remaining in the service will be f E The modifuratran consisted in substituting a ring-resistance plunger 
replaced by the modified fuzes when renewals are necessary. v: E for an old type of centrifugal plunger and using what is known as 
"an all-fvlminate primer in place of the original primer. 
P. CENTRIFUGAL FUZES. 


EL ica 





Modified American Ordnance Co. Base Percussion Fuze (Plate YII), : E 
| - |. 


Я The centrifugal fuze of service pattern is the result of a long — 
UM uf experiments with a view to obtaining a design embracing all the 


This fuze consists of the following parts assembled as shown on the | 
illustration: | ‚Ай 
a, body, brass. 

b, firing pin, brass. 





conditions of absolute safety in handling and transportation and d 
certainty of action. | 
In the case of ring-resistance fuzes, or any fuze the action of which ^ 
depends on the longitudinal stresses developed by the pressure of the _ 
powder gases in the gun on discharge, the conditions of safety in - 
handling and certainty of action are opposing ones.. 
It was impossible to meet successfully both sets of conditions in all © 
cases, the stress developed in the direction of the axis by accidental 7 
dropping of a fuze being in many cases higher than those developed f 
in the gun. | Ч 
As already stated under “ Ring-resistance fuzes,” two classes were | 
necessary, the " low resistance" and the “high resistance,” the former : 
being transported in hermetically sealed boxes and а retaining wire 
used to prevent premature arming, it being necessary to remove the _ 
wire before inserting the fuze. J. 
Rapid-fire conditions have rendered it necessary that all fuzes be | 
transported fixed in projectiles, as too much time would be lost under ` 
war conditions if fuzes had to be unpacked and inserted during an 
engagement. | | 
А fuze depending on the centrifugal force developed by the rota- 
tion of the projectile was the only solution in case of fuzes for ihe - 
howitzer and mortar projectiles, the acceleration of which is rela- © 
tively low. Ё 
The centrifugal plunger has been retained also for use in sea- | 
coast rifles of calibers larger than T-inch, owing to the difficulty of J 
designing a ring-resistance plunger which would be safe in tundi ng, № 
and at the same time certain of arming with the accelerations obtain- № 
able from those guns. | A | 
The fuze body and the primer parts of the centrifugal fuze ior- Е g 
merly used do not differ from those of the ring-resistance fuze. J 
Tho centrifugal plunger is in two halves which move outward, + |; 
arming the plunger, under centrifugal force, keeping their faces Û 
parallel to each other. The outward motion of the halves is resisted _ 
by a spring, the strength of which is governed by the number of Ш 
revolutions per minute required by the prescribed resistance to | 
arming. E 
The design of centrifugal plunger mentioned above is known as © 
the "link lift" design. = 
In this plunger the firing pin is mounted upon an axis, and in lhe 
closed position of the plunger points away from the primer, making | 
an angle of almost 90° with the axis of the fuze; in the armed posi- ^ 
tion the pin revolves to a position coincident with the axis of tha 
plunger and points directly at the primer. As soon as the fore — 
which causes the plunger to arm ceases to act, the plunger halves _ 
close and the pin folds down to its normal or unarmed position. 





EIMODIFIED AMERICAN ORDNANCE CO BASE PERCUSSION FUZE. 






























н kai TE [ ТШЕ 7 | - 
sal, sli ilt Жут dia lan ui: NS T 
=. В Ni — 





ыты 
аге 


OQ- e INCHES | 
[sr —— — SSS — za | 


Li ا‎ 


HEFT = a 


ЕТТ: 
ЕТЕ lis т, 


m FAR- 








22 ki Е 23 


‘Te cause the centrifugal plunger to take up readily the rotation 
"of the projectile due to the rifling, centrifugal fuzes are provided 
Viti a rotating device consisting of a stud or fin screwing into the 
азо ої the fuze, and engaging in a slot in the plunger, or of a pair 
‘of jaws in the bottom of the plunger cavity which engage over 
corresponding flat surfaces on the plunger. 
— This plunger has been superseded by the Semple centrifugal 
‘plunges, described under “ Base percussion fuze, medium and major 
! opie ‘caliber present type.” 
FIG. А — PER. _ All centrifugal fuzes manufactured are tested in a rotating ma- 
а ИР AFTER ARMING. || № chine to verify their resistance to arming. Samples from each lot 
3 к "ES rl Are also tested in specially designed jumbling and jolting machines 
REPS | | [o detect any defects in manufacture or design. 
| Centrifugal plungers are used in service in the base percussion 
fuze “Е”; in the base percussion fuze, medium and major caliber, 
ea ioni TEM xi. that fuze is used in mountain guns, howitzers, and mortars; 
— PERI EN E | in the base detonating fuze, medium caliber, when similarly used; 
em GET ES T ERU in all base detonating fuzes, major caliber, and as the percussion 
TEST TEE plunger in the 21-second, 30-second, and 31-second combination fuzes. 
С Centrifugal plungers are now being used in place of ring resistance 
"plungers in tho base fuzes referred to in this paragraph. 
C The following description of the centrifugal fuze “Е” is appli- 
“cable in its general features to the other fuzes of this design. 
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FEANKFIOBE ARSENAL CENTA OGAE FUZES. 


ASSL FEHCUSGAM FULL PERU AND SAVIOR CALEER E The Centrifugal Fuze “Р” (Plate IX, figs. 1 and 2). 


fas. и" PEV oe zamaje | № This fuze consists of the following parts, assembled as shown on 


- the dra wing: 

>. a, body, brass. 

- 5 В, closing cap screw, brass. 

c, restraining disk, brass. 

d, primer, cup, brass. 

e, primer disk, tin foil. 

— * f, primer-closing screw, brass. 
|g, Percussion plunger, brass. 

: h, percussion-plunger bushing, brass. 
` $j, arming resistance bolt and nut, brass. 
` k, arming resistance spring, steel. 

7 5 1, firing-pin link, brass. 
тъ firing pin, brass. 
T a, rotating fin, brass. 


C. The material used in the manufacture of this fuze is principally 


d rderolled brass. The closing cap screw and the primer parts are 
P identical with those of the “ High C” fuze. The two figures show the 
> plunger before arming and after arming. The plunger g is seen to be 


n - 
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composed of two pieces of brass almost semicircular in cross section, | 
From the upper part of the right-hand hal a. lug projects which {its 


half, as shown on the figure. 


The upper end of each half is slotted to receive the firing-pin link _ 


and the firing pin. The firing-pin link is pivoted upon an axis in 


the left half parallel to the firing-pin axis. The other end of the 
firing-pin link is connected to the firing pin by a crank pin, the center ~ 


of which is 0.095 inch from the center of the firing-pin, axis. 


_ With this arrangement, moving the halves of the plunger outward ^ 
causes the pin to revolve upward, and vice versa. The radius 0.095 ` 
inch of the arc described by the center of the crank pin limits the | 
outward movement of the halves to 0.09 inch to bring the firing pin _ 
to an upright position. When in this position the end of the firing- ` 
pin link bears on the firing-pin axis, giving rigid support to the firing ` 


pin when it strikes the percussion primer. 


into a corresponding recess in the other. The firing pin m is mounted E 
upon an axis passing through the projecting lug on the right-hand 4 


The outward movement of the halves of the plunger is resisted by E | 


the arming resistance spring k, which is assembled in the percussion- . 


plunger bushing A, under initial compression. One end of the spring. 
bears against the bottom of the bushing A and the other against the 
nut j on the end of the arming resistance bolt $, so that the tendency 
is to keep the halves together all the time. When the plunger is in 


its open or armed position, the nut j comes to a bearing against the E 


shoulder shown in the percussion-plunger bushing, limiting the out- 
ward movement of the halves to 0.09 inch. i 


The percussion-plunger bushing À is a drive fit in the left-hand half | 


ey APA IX. 


of the plunger and an easy fit in the right-hand half, the clearance in | 4 


the latter case being 0.001 inch. d 
The rotating fin n engages in the corresponding slot in the plunger 


halves and causes them to take up at once the rotation due to rifling, 


Base Percussion Fuze, Medium and Major Caliber, Former Type (Plate 
ҮІІЇ, figs. 8 and 4). 


This fuze is similar to the “Е” fuze, except that the plunger is 


shorter and heavier. The device for causing the plunger of this fuze : 1 


to take up the rotation of the projectile consists of a brass piece in 


the shape of a pair of jaws fastened in the bottom of the fuze cavity. 3 
This fuze is for use in powder-charged shell from the 2.95-inch to the — 


12-inch, inclusive, when used in guns giving low accelerations. 


All fuzes of this type in store have been modified into the present _ 


type by substituting Semple centrifugal plungers, a description of 
which is given below. Those remaining in the -rvice will be re- 
placed by these modified fuzes when renewals are necessary. * 
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cid . Base Percussion Fuze, Medium and Major Caliber, Present Type 
x | (Plate IX). 


PLATE Zi his fuze differs from the former type in the following respects: 
FRANKFORD ‘ARSENAL CENTRIFUGAL FUZES KA | Sempie centrifuga} — is used in place of the F. A. centrifugal 


S junger, and an all-fu 
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| minate primer is used in place of the primer 
ič æi in the former type. | | 

To | | | lı consists of the following parts: 
| a, body, brass. — 

b, closing-cap screen, brass. 
` €, primer shield, brass. 

d, primer body, brass. 

e, primer disk, paper. 

f, primer-closing screw, brass. | 

g, reenforcing charge, loose shrapnel, powder. 
A. end-closing disk, brass. ` 

j. plunger, brass. 
4 2, plunger housing, brass. 
| J, firing pin, brass. 

m, firing-pin fulcrum. 
vn, safety pin, brass. 
r^ о, safety-pin spring, brass. - 
р, restraining spring, brass. 
; q, restraining-spring housing, brass. и 
Тһе plunger j is provided with a slot to receive the firing pin /, 
nich is mounted on the fulcrum m and kept in the unarmed position 
ү. two safety pins n, one shown on Plate IX in recesges on opposite 
jes of the plunger and held in the hole in the firing pin by the ten- 
ln of the springs o. These springs are designed to suit the velocity 
frotation of the particular projectile in which the fuze is used. The 
sntrifugal force due to the rotation of the projectile forces the 
ins outward against the tension of the springs and releases the 
rng pin, which is rotated by the same centrifugal force into its 
{med position. The entire plunger and housing is held to the rear 
by two springs p, one shown on Plate IX, pressing on the closing 
krev through the housing g. | 
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Centrifugal Fuze, 12 M (Plate X, figs. 1 and 2) 


FThıs fuze is used in torpedo detonating fuzes, Peirce stocks, tapped 
therefor, to the number of 2,200. (It is probable that these fuzes 
ЫП be withdrawn and the torpedo detonating fuzes altered to take 
the Semple centrifugal plunger and be made otherwise similar to the 
Medium caliber base detonating fuze.) | 
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COMBINATION FUZES. 


АЦ combination fuzes used in the service are point insertion and ^ 


combine the elements of time and. percussion Maia to act inde- 2 
P arcad in one fuze body. 


Combination fuzes contain two plungers and two primers, orm 


, ‘ing and firing by concussion and percussion respectively. 

"S The concussion plunger arms and fires the concussion primer by | 
shock of discharge in the bore of the piece and ignites the time ele- | 
‘ment. The percussion plunger is armed by the shock of discharge B 
and fires its primer on impact. м 


There аге at present two general classes of combination tans in J 


service, differing principally in the details of the time-train elements- 
In the first class this element consists of a wire-drawn lead tube led | 
. with meal powder wound in a spiral groove around a lead cone In | 


the second class this element consists of two superposed trains of meal Z 
powder compressed under heavy pressure into annular grooves in 3 


disks of brass. 


The first class is represented by the following Frankford Меш 
combination fuzes, of which there are a considerable number on hand: 


the 15-second, the 28-second high-resistance, and the 28-second low i 
-resistance combination fuzes. No more fuzes of this class are to be | 


| manufactured. 


Combination fuzes belonging to the first class can not be — 


while those belonging to the second class may be reset as many times c 
as may be desired. 

7 The second class is represented by the Frankford Arsenal "E 
second combination fuze. The method of preparing the time traini 
of this fuze insures much greater uniformity in the action of the fud 
than in the case of the lead-train fuze. 
adopted for use. 

. The Ehrhardt and the: Krupp combination fuzes; of which: "us 
are a limited number at present in service, belong to the second class. 
They differ from the Frankford Arsenal 21-second combination fuze 
and from each other principally in the details of the plunger and 


primer elements, as is indicated in the description and the drawings, % 


. All fuzes belonging to the second class, Frankford Arsenal com- 
bination fuze, Krupp combination fuze, and Ehrhardt combination 
fuze, are provided with a stud fitting in the movable time-train disk, - 


and a slot in the fuze body. to enable them to Bi set for a given range E | ; 


by means of a fuze setter. ne 
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\ | The 15-Second Combination Fuze (Plate XI, figs. | bo 5). 


-Tins fuze consists of the following parts, assembled as shown оп. 
d drawing: m | 
a, body, bronze. 
|. ,, powder ring. 
€ V, retaining ring, brass. 
P brass washer. 
‚08, gas-check cup. 
LA felt washer. — 
e, time train. 
[,. d, time-train cone, lead. 
|. e, cone cover, brass. 
| . f, cap, brass. 
|. g, clamping nut, brass. 
. À, concussion or time plunger, brass. | 
№, time-plunger safety ring, brass. 
1 i, safety pin, copper wire. 
a |, j, connecting tube. 
` k, closing screw, brass. - 
k, powder. magazine. 
l percussion primer. 
\ |. т, concussion firing pin, steel. 
п, percussion plunger sleeve, brass. 

2 E _ о, percussion plunger, brass. 
<p, cone dowel pins, brass. 
K q, cover dowel pins, brass. 
Ta "s percussion composition. 

1 y’, tin-foil disk. 
© * в vents (4). 
HB t patra sa РЕ safety ring, brass. 


О. v; wrench hole. 
E 15 " 


| 2, bottom closing screw, brass. 
g’, paper disk. Е 
" gi, base cover, brass. 


Е K : The time element is composed of the concussion or time re, the 
JA 1. the firing pin m, the cone d, the time train c, the cone cover e, the 
Е J сар f, and the clamping nut g. 


- * The plunger h is cylindrical in shape and contains the falminat 
V prime г ғ іп a recess at its base. Its upper extremity is pierce 
receive a safety Pin, i, which retains the plunger in its safe or ba 
"farmed position in handling and transportation. When the E кы 
(pin is removed, which is done just before firing, the weight o the 


‘plunger rests on the time-plunger safety ring №. 





ing tube. On the exterior of the cone d is a left-handed groove which EE 


is removed. This allows the time plunger A to rest on the fuze - 
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The action of the latter on discharge is similar to that of the arm- A FLATE ХІ 


ing resistance ring of other ring-resistance fuzes already described. E. | MNMFHD лазе Одинин аска! 
_ The cone d is an alloy of soft-metal held in place on the fuze body EE. (EDP. ATION EVZES 
by the clamping nut g and a groove at the bottom, and is prevented 3 1 RAM O ARSENAL COMEN, 


from turning by four steel dowel pins, 7. | к 4 | FIGS. 
The lip on the bottom of the cone, entering the groove in the body, Same a 2 м 2 nO 
acts as a gas check to prevent ignition of the powder in the connect- EIE | IA i тон е. 














carries the time train о, and this time train communicates nt its lower MEE | ^ E Ua) 

end with the priming charge in the tube j and thence with ihe maga- EE EC 9000ж —— 

zine k'. S E ! — Ps Jimi 
The time train c is formed of a lead tube filled with meal powder 3 

and wire drawn. | ш — 
The cone cover e is of brass, and is held in place by the cap f, and ^ — 

prevented from turning by a small pin g, projecting from the bod va, 4 — 

and fitting in a slot in its lower edge. On the exterior of ihe cone E | - | — 

is a left-handed groove corresponding to that on the iime cone d, and Ж COMSINATION FUZE. 


this groove is pierced with holes numbered from 1 to 15, correspond- 8 | | uu 

ing'to the number of seconds, the spaces between the holes being = : ^4 4. 0,7065 

divided into five equal parts. mE = à 
The percussion element of this fuze consists of a ring-resistance — 


plunger and an ordinary percussion primer. | | = 


ai м ы 


ACTION OF THE FUZE. 


| As A Time Fuze.—A hole is punched through the cover, Lime 3 
train, and lead cone at the point in the cover corresponding to the _ 
number of seconds desired. Just before loading, the safety pin i Ж 






body, where it is held by the safety ring A’. The projectile is now E. 
inserted in the gun. By shock of discharge the safety ring is ex. Ж 
panded and the plunger forced to the rear, the primer r siriking Ж 
the firing pin and exploding. The flame from the primer passes Ж 
through the four radial heles ¢ and ignites the ring of compressed “Ж. 
powder b. The only vent for these gases is the punched hole, ind 3 
they ignite the time train at that point. The latter burns and ignites - 1 
the powder in the’ tube j and the magazine X. The flame from the 
magazine charge passes through the percussion primer and percus- 
sion-plunger chamber and ignites the bursting charge in thie 
shrapnel. | 2 

As a Percussion Fuze.—The percussion plunger arms by shock 
of discharge and fires the percussion primer on impact as in other 
percussicn fuzes. The percussion plunger is grooved or fluted to 
permit ready passage of the flame from the front to the rear. in 
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| a T | SCALE OF АРОМУ. 56-2305 -— 
order to use this fuze in base-charge shrapnel an extension piece of | وو ا‎ МСС МИННИ | 
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the form shown on the drawing is screwed into the base of the fuze 
in place of the bottom closing screw z. The ignition of the pellet 


of compressed powder in the extension piece transmits the flame 
ЩЧ through the central tube to the base charge. 


The 28-Second Combination Fuze, High and Low Resistance. 


ОЧ These fuzes do not differ essentially from the 15-second combina- 
‘tion fuze except that the low-resistance fuze is provided with a wire 
| pessing through the walls of the fuze and the percussion plunger 
™ to prevent the latter from arming prematurely in transportation or 
‘handling. An outside view of this fuze is shown on Plate VILI, 


® ‘ig. 3. 


3 ` Frankford Arsenal 21-Second Combination Fuze, Model of 1907 M - 


(Plate XII). 


or . | . . 
2! The fuze consists of the following parts, assembled as shown in 


a, body, bronze. 
a’, stop pin, brass. 


b. _ 6, closing cap, brass. 


A 
TENERE NUR 
— 





V — b. 
Ext wel хк са. a 
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b’, vents in closing cap. - 


c', washer for time-train ring, graduated, felt cloth. 


| 

| 

2 А | 

4 c, upper time-train ring, Tobin bronze. 


d, time-train ring, graduated, Tobin bronze. 


+. d', washer for body, felt cloth. 
1 | d?, rotating pin, brass. 
S 
| 


e, concussion plunger. 

e’, concussion resistance ring, brass. 

f, firing pin, brass. ' 

г 9» vent leading to upper time train. 

de À, compressed powder pellet. 

^ d, upper time train, compressed powder. 


j, compressed powder pellet, in vent leading to lower time train. 
j', compressed powder pellet in lower time-train vent. — 
k, lower time train, compressed powder. | 

1, brass disk, crimped in place. — 
m, compressed powder pellet in vent o. _ B 

o, vent leading to magazine. 

9, powder magazine. 

g, percussion plunger. 
` г, percussion primer. I "EE H 

s, vents leading.from percussion primer to magazine. 

u, bottom closing screw, brass. | 
' e, washer for closing screw, muslin. 

an, washer for closing screw, brass. 
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и The body a of this fuze is machined from i ў 

ody a bronze casting. The | 
о rings с and d are turned from hard-rolled rods of Tobin 4 
bronze: An annular groove in the shape of a horseshoe is mulled in | 


the lower face of each of the time-train rings. Meal powder is com- | 


` pressed into these grooves under a pressure of 66,000 pounds per 


square inch, forming a time train, the total length of which is 9, 
inches. — | Ex a E 
.. The time 
lowing parts: The time or concussion plunger e, the concussion resist | 


ле : 
ance ring €, the 


.0, leading to the powder magazine р. 
` The plunger e is cylindrical in shape 


contact with the firing pin. At discharge of the gun the resistance 


of the ring is overcome and the primer is exploded by contact with = 


the firing pin. | 
. As stated above, the 


The upper time train ring c is prevented from rotating by pins - 


which are halved into the fuze body and the inner circumference of 1 


the ring. 


Ns vent g is drilled through the walls of the concussion piuüger 3 
chamber and is exactly opposite a hole in the inner surface of the 
time train leading to the end of the train from which .the 4 


direction of burning is anticlockwise. | 4 


_ The hole j is drilled through the u ower tima A 
" ie upper face of the lower iime-traln — 
ring d to the end of the lower time-train groove, from which the 3 


direction of burning is clockwise. The lower time-train ring is 


| movable and is graduated ор its outer edge in a Clockwise direction ~ 
| from 0 to 21.2, each full division овадан to 1 —— E 
burning in flight; these divisions are subdivided into 5 equal parte: 
| corresponding to one-fifth second. A radial pin d? is provided ino 

the lower ring for engagement with a notch in the fuze setter for m 
setting the fuze. A line on the lower flange of the fuze stock is the * 


datum line. for fuze settings. 
The vent o is drilled through 


hs the vent j—that end from which the directi ] 
| | rection of bu | с. 
wise—when the fuze is at its “ zero ” setting. ° —— ming 
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element of this fuze is composed principally of the fol. Ё 


firing pin f, the vent g leading" ima 
| g to the upper time ^ 
P the compr essed powder pellet A, the upper time train 1 the vent 3 
j, the lower time train %, the compressed powder pellet m in the vent | 
Е e and contains the percussion ‘ 
composition in a recess at its base. The weight of the plunger rests 7 
upon the concussion resistance ring e', which keeps. the primer from 1 


annular grooves into which the meal powde 4 
sta Ve, | TOOV powder 

of the time train 18 pressed are in the shape of a horseshoe, п solid 3 
| portion being left between the ends of the groove in each ring or disk. 7 


eure 
а 


| the flange of the fuze stock to that 3 
powder magazine p and leads to the same end of the lower time train di 
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| "The action of the fuze as a time fuze is as follows: — | 
| -Assume first the “zero” setting as shown on the figure. At dis- 
"charge of the gun the time plunger arms and fires its primer. The 
‘flame from the primer passes out through the vent 9, igniting the 
pellet A, the end of the upper time train û, down through the vent j, 
io the end of the lower: time train k, and thence through the vent 0 
(ic the magazine р, the flame from which is transmitted to the base 
charged in the shrapnel. It will be seen that for the “zero” setting - 
“of the fuze the origin of both upper and lower time trains are in 
Assume any other setting, say 12 seconds‘ The vent j 
to the vent A leading to the 
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E juxtaposition. 
€ has now changed its position with respect 
| beginning of the upper time train and the vent o, leading to the pow- 
Oder magazine p, both of which points are fixed by the angle sub- 
tended between the 0 and the 12-second settings. The flame now 
| passes out through vent g and burns along the upper time train in an 
7 anticlockwise direction until the уеп? j is reached, where it passes 
Ё down to the beginning of the lower time train and burns back in a 
| clockwise direction to the position of the vent o, whence it is 
| wansmitted by the pellet of compressed powder m to the powder 
E magazine. р, | | | 
q К For the 21.2-second setting the vent j leading to the beginning of | 
| [the lower time train is opposite the end of the upper time train, and | 
Е "the end of the lower time train is opposite the vent o leading to the - 
| | powder magazine. It will now be seen that to reach the magazine р. 
| [and burst the shrapnel the entire length of time train in both rings 
_ must be burned. 
Lj. As already stated, the annular grooves in the lower face of each 
V ring for the powder trains do not form complete circles, a solid 
3 | portion being left between the ends of the grooves in each. This . 
E. | solid portion is utilized to obtain a setting at which the fuze can not 
Tbe exploded, known as the “safety point.” | 
— This point is marked by a line on the outer edge of the movable 
| ‘time train, surmounted by an “ S," and is located about halfway 
> between the zero mark and the 212:second: graduation. When, this 
— point is brought opposite the line on the lower flange of the fuze 
|| body, the vent j is covered by the solid metal between the ends of 
C the upper train and the vent o leading to the powder magazine р 
‘is covered by the solid metal between the ends of the lower or 
|. movable time train. | ai" rre 
— At the safety setting it will be seen that the upper train may 
E ‘burn entirely out in case ‘of accidental firing of the time plunger, or 
E Ап case it may be desired to burst the shrapnel by impact or per- 
cussion without the flame being able to reach the magazine р. — 
+ The cloth washers c/ and d' are glued to the upper face of the 
E graduated time-train ring and to the upper face of the flange on the 
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fuze stock. These surfaces are corrugated, as shown, to make the: E 
washers adhere more strongly. The function of the washers is to ~ 


make a gas check and prevent premature action of the fuzes. 


The compressed pellet j’ in the vent leading from the outside to — | 


the beginning of the lower time train is to release the pressure of ` 


the gases due to the burning train. The gases from both time аша i 3 
escape into the outer air through the annular spaces shown in the’ 


illustration and the vents 6” in the closing cap. ' ae 
i The percussion element of this fuze, as shown in the plate, consists ё 
‘of а percussion plunger 4 and an ordinary percussion primer я, _ 
The system of vents through the walls of the fuze shown in fig. 
2 conduct the flame from the percussion primer to the magazire pi 
' The bottom closing screw Closes the percussion-plunger recess and | 
keeps the powder in the magazine. The muslin washer v is coated - 
with shellac and held in place by the brass washer w, over d outer 
edge of which a projecting lip is crimped. 


> These:£uzes'are issued assembled in shrapnel. For а: E 
in limbers and. caissons the fuze should always be set at the m 


point.. | 
The fuze is provided with a waterproof hood of thin brass, har 


metically sealed. The hood should be e off before an attempt q 


is made to set the fuze. 


The Frankford Arsenal 21- Second Combination Fuze, Former Type 
(Plate хш). 


This fuze differs essentially from the one just described only in the 3 
method of providing for the escape of the gases from the burning: 3 


time trains. 


. About 4,000 fuzes ave been manufactured in е with the a 


form shown 3 in figs. 1 and 2, Plate XIII. 

Except the above, all F rankford Arsenal 21-second — У. 
fuzes issued prior to January 1, 1908, have been of the form shown 
in figs. 3 and 4, Plate XIII. Centrifügal percussion plungers arm- 
ing at 2,500 revolutions per minute were used in the first 15 UO of 
these fuzes manufactured. The remainder are proviso with ring: 
resistance plungers. | 


| The 81-Second Combination Fuze, Model of 1907 и (Plate XI. 


' This fuze does not ditfer in principle from the 21-second combi- 
| nation fuze, model of 1907 M. : 
` The 31-second fuze is made larger: so as to provide a time train of 


greater length, and is provided with a. iow-resistanca concussion plun- 3 1 


ger which is renaered safe in transportation by means of a sa E 
wire, ‘Two types of low- -resisting concussion plungers are used w ith o 


this fuze. One with an arming ratio of 8 for guns and another v ith > 


ап arming ratio of 10 for howitzers. 
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PLATE ХИ. 


4 
The 30-Second Combination Fuze, Model of 1911 (Plate XV) 


' qhis fuze is intended for use in the 3-inch mountain howitzer and 
з similar to the 21-second fuze, model of 1907M, except the compo- 
‘ition of the time train and the graduations of the rings. 1t is also 


ў provided with a safety wire b?, which passes through a hole in the 
JA cong cap, and a projection on the concussion plunger to prevent 


Т | a J EU L UT. Е. = ri 
A Fe Tm расе ру руле I с 


I 
—-,.- 





r Өрүш didt 
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"amidents in handling. This precaution is necessary on account of 
(Hu low arming resistance of the fuze. | 


Ehrhardt Combination Fuze (Plate XVI) 


| This fuze consists of the following parts: 


a, body, brass. 
b, closing cap screw, brass. 
c, closing cap, brass. 
d, upper.time-train ring, brass. 
 d', felt washer. | 
e, lower time-train ring, brass. 
e', felt washer. 
f, time or concussion plunger. 
f', arming resistance spring, brass. 
g, arming resistance pin, copper. 
h, fulminate primer. | 
i, concussion firing pin, German silver. 
i’, tiring-pin screw, brass. 
j, channel leading to upper time train. 
j’, vent leading to expansion chamber 7”. 
ў, expansion chamber. | z 
k, compressed - powder pellet in vent leading to expansion 
| chamber. | | 
k’, vent for upper time train. 
l, upper time train, compressed powder. | 
m, powder pellet in hole leading to lower time train. 


T 


È m', vent for lower time train. 


m?, rotating pin, brass. | 
n, lower time train, compressed powder. 
o, pellet compressed. powder in channel 

magazine. 

p, channel to powder magazine. 

а, powder magazine. 

r, percussion plunger, brass. . 

s, percussion primer. HM | 

t, percussion firing pin, German silver. 
i, safety stop pin, brass. | 
f^, restraining pellet, compressed powder. 


leading to powder 
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м, lead washer. 
v, linen gauze. 
w, linen disk. 
` ®, linen disk. 
m Ri — closing screw, brass. 
uze was manufa | ini | 
— — in папа by the Rheinische Metall- 
All metal parts are of brass or German silver. 
ai оо of the drawing will show that the time element 
^ of the time plunger and a system of channels similar to 
е used In the Frankford Arsenal 21-second fuze. 
Р J arming of the time plunger f is resisted by the U-shaped spring 
ie — — of which are sprung out into the counterbored 
št e closing cap screw and by the copper pin g, which passes 
rough the plunger and both sides of the closing cap screw. __ 
| The concussion primer A is a fulminate of mercury mixture inclosed 
" à copper case, which is dropped into the concussion plunger from 
e rear, and held in place by the closing screw shown on the drawing 
, The firing pin 4 is of German silver in one piece with the percussion 
ring pin; it is made fast in the firing-pin screw i’ by means of a 
— er bearing below and a plate screwed to the firing-pin screw 
The time-train grooves in the upper and lower rings · | 
' rings d and e are 
d бен — a horseshoe, as in the case of the Frankford 
The channel j, from the time plunger recess to u j i 
leads in this fuze to that end of the iun from which the direction of 
burning is clockwise; and the channel from the upper to the lower 
time train leads to that end of the latter from which the direction of 
— is anticlockwise. It will thus be seen that the direction of 
pele: a Ehrhardt fuze is the reverse of that in the Frankford 
The lower time-train ring is graduated in an anticlockwise di 
tion from 0 to 22 seconds, r ing i latum li 
rage ig lath koga pra Non setting is made to a datum line cut 
br: safety point is marked by an arrow and is located about half- 
МЕА — € ra em graduations on the outer edge of 
The upper and lower time-train vents 4' and т’, covered by thin 
brass disks crimped in place, are for the purpose of relieving the 
pressure of the gases due to the burning of the powder trains. 
The inside of the closing cap ¢ is bored out to form an expansion 
chamber, j^, into which the gases may expand through the vent j?. 


| 


| restraining pellet of black powder Й, 
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The percussion element consists of the percussion plunger r, the 
percussion primer 8, the firing pin і, the safety stop pin #, the 
and the magazine charge 4. - 


|. The restraining pin # is of brass, and has a head at the upper end. 


It is let into a hole in the firing pin screw i’, the head abutting 
against a shoulder near the bottom of the hole. The restraining 
pellet of powder £* із pressed in to fill the recess above the restrain- 
ing pin. A brass disk prevents the pellet from jarring out of place. 
The restraining pin holds the percussion plunger back and pre- 
vents premature firing of the percussion primer s in handling or 


| transportation. The percussion primer is a mercuric fulminate mix- 
| ture and is inclosed in a copper case which is let into the front end of 


| plunger cavity leading to the magazine g. 


the percussion plunger and retained there by crimping over a portion 
of the metal of the plunger. The plunger is drilled centrally, the 
hole coming opposite a vent through the bottom of the percussion 
This hole is close by a 
disk of gauze heavily coated with shellac. | 

The action of the percussion element is as follows: The firing of 
the time or concussion primer by shock of discharge ignites the 
restraining pellet ¢ at the front end, quickly burning it out, after 


|. which the safety stop pin is free to move to the front. On impact, 





` the rotating pin). 


the firing pin ¢ fires the percussion primer which ignites the maga- 
zine charge 4. | 

The rear end of the fuze is closed by means of the linen washers 
w and z and the bottom closing screw У. — 


IMPORTANT. 


When shrapnel fitted with Ehrhardt fuzes are fired for impact 
action, against walls or other objects where delay action is desired 
on impact, the fuzes should be set at V (opposite the graduation on 
When fired for nondelay action on impact, the 
fuzes should be set at “ safe.” | | 


Krupp Combination Fuze (Plate XI). 


This fuze consists of the following parts: 
a, fuze body, brass. 
b, front closing cap, brass. 
e, upper time-train ring, brass. 
д’, cloth washer. | 
d, lower time-train ring, brass. 
d' cloth washer. | 
e, time concussion plunger. | 
e', concussion plunger spring cup, brass. 
f, concussion primer. 
g, concussion firing pin, German silver. 
h, channel leading to upper time truin. 





44 1 45 


i, compressed powder pellet. 
j, upper time train, compressed powder. 
k, pellet in vent to lower time train. F 
k*, rotating pin, brass. | | | | ——^ 
р, lower time train, compressed powder. Я وچ ب و ل م‎ 
т, pellet in hole to magazine o, — я | id 

















0, powder magazine, 125 grains powder. 44 
‘P, percussion plüüger, brass, | 1 
р’, percussion-plunger sleeve, brass. 

‚ Y, percussion-plunger spring cup, brass. 

==}, percussion primer, 

8, percussion-plunger resistance spring, brass, 
t, percussion firing pin, German silver, 

u, lead washer. 

v, bottom closing screw, brass, 

w, linen gauze. | 

x, brass washer, | 

Àn inspection of the drawing will show that this fuze does not 
differ essentially from the Ehrhardt so far as the time element is 
concerned. In this case the arming resistance spring e' is made 
Strong enough not to require a shear pin, as in the case of the Ehr- 
hardt ‘fuze. 

The channels leading to the time trains are arranged, as in the 
case of Frankford Arsenal 21-second combination fuze, so that the 
direction of burning in the upper time train is anticlockwise and that. j 
in the lower time train clockwise. | 4 

_ The graduations on the outer edge of the lower time train are in a | 
clockwise direction from 0 to 22, decreasing in length. They герге. | · 
sent time of burning in flight. The safety point is located in the same. 1 
manner as for the Ehrhardt and Frankford. Arsenal fuzes. The ` 
settings are made to an arrow on the lower flange of the fuze body. | | 
A pin is fitted in the outer edge of the lower time-train ring to serve 1 Е 
аз a means for setting the fuze, | | Ê 

The percussion element of this fuze consists of the following parts:  _ 
The percussion plunger p with closing screw, the U-shaped arming : 4 
resistance spring g, the percussion primer r, the resistance spring з, ` 
the percussion-plunger sleeve р’, and the firing pin ё It will be seen 
that this plunger resembles in principle the ring-resistance plunger | 
of Frankford Arsenal design. On discharge the percussion-plunger . - 
sleeve moves to the rear, coming to a bearing on the flange at the rear | 
of the plunger, arming the plunger and exposing the primer 7 to the | 
blow of the firing pin on impact. ЕС T 

The plunger is drilled centrally, as shown, to allow the flame to | 
pass through and ignite the magazine charge o. : iš 

The restraining spring s is to keep the plunger from creeping for. 4 
ward as the projectile meets with atmospheric retardation in flight. · | 








46 4 47 


Ehrhardt 20.4-Second Combination Fuze for 8-inch High Explosive 
Shrapnel (Plate XVII). | 






4) This fuze consists of the following parts, assembled as shown on 
9 the plate: | 
JH. о, high-explosive head, steel. 

at 5, closing cap, steel. 

c, plunger sleeve, brass. 

d, locking ring, aluminum. 

e, upper time-train ring, aluminum. 

f, washer for upper time-train ring, felt. 
g, graduated time-train ring, aluminum. 
h, washer for graduated time-train ring, aluminum. 
` j, fixed stop pin, steel. — | 
k, smoke-developer hood, pasteboard. 

1, smoke developer. 

m, picric-acid charge (outer). 

n, picric-acid charge (inner). 

p, concussion-plunger holder, brass. 

g, concussion plunger, brass. 

r, concussion-plunger closing screw, brass. 

g, concussion primer. 

t, locking spring, steel. 

u, safety wire, copper. 

v, concussion firing pin, German silver. 
v, safety pellet, compressed powder. 

a’, filling plug, brass. 

b’, percussion-plunger cap, brass. 

с’, percussion plunger, brass. 

d', percussion firing pin, nickel. 

e', upper time train, compressed powder. 
f’, percussion primer. 

g’, lower time train, compressed powder. 
h’, percussion-plunger closing screw, brass. 
j', detonator cup, copper. 

k', fulminate. 
v, capsule, brass. 


| 


PLATE ХУП. 








ІЧ z pnan poja Se кайый ый „ы ан E LS UNITS 
Е — — — - 3 — — 
PET — ee EET ту" " А 
i ч т Pe Rim dt 
z " - 


.7-20 PER IN. U.. 














m', flame-channel shoulder bushing, brass. 
п’, flame-channel bushing (upper), brass. 
^ flame-channel bushing (lower), brass. 
g', bottom closing-screw flame-channel bushing, brass. 
| 1, bottom closing screw, steel. 
gt, vents successively leading to upper time ring. 
| м, flame channel in high-explosive head. 
{+ v’, flame channel in bottom closing screw. 
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e?, compressed-powder pellet in upper time-train vent 
g?, lower time-train vent. 


The time element of this fuze is composed principally of the fol- 4 y 
N пол 


lowing parts: 

The time or concussion plunger q, the locking spring $, the safety 
wire %, the concussion firing pin v, the vents 8” and č' leading to 
upper time-train ring, the compressed-powder pellet ¢?, the upper 
time train e', the compressed-powder pellet g?, the lower time train f", 
leading to the flame channel in the high-explosive head, thence 
through the central tube to the base charge. | 

The concussion plunger g is cylindrical in shape, slotted and 
rounded at the bottom to fit the locking spring. The tormer contains 


from contact with the firing pin. 
resistance of the locking spring is overcome, the safety wire 1s sheared 
off, and primer is exploded by contact with the firing pin. 

An annular groove in the shape of a horseshoe is milled in the 
lower face of each of the time-train rings, leaving a solid portion 
between the ends of the groove in each ring. Meal powder is com- 
pressed into these grooves, forming a time train, the total iength of 
which is 9 inches. | 

The vents č' consists of six holes drilled equal distance from each 
other, connected with each other by a semicircular slot turned on 
the outside diameter of the plunger sleeve. The vent hole 8’ is drilled 
through the walls of the high explosive head and is exactly apposite 
a hole in the inner surface of the upper time train leading to the end 
of the train, from which the direction of burning is anticlockwise. 

| The hole 2? is drilled through the upper face of the lower time-train 
ring g to the end of the lower time train, from which the direation 
of burning is clockwise. The lower time-train ring is movable und 
is graduated on its outer edge in a clockwise direction from 0 to 99 
Each full division corresponding to 1 second time of burning in 
flight; these divisions are subdivided into five equal parts correspond- 
ing to one-fifth second. A radial pin is provided in the lower ring 


for engagement with a notch in the fuze setter for setting the fuze. . 


A line on the flange of the high. explosive head is the datum line for 
fuze setting. 

The action of the fuze as a time fuze is as follows: 

Assume the “ zero,” setting as shown on the figure. At discharge 
of the gun the time plunger arms and fires its primer. The Hermit 
from the primer passes out through the vents č' and ғ’, igniting the 


pellet e*, the end of the upper time train e, down through the vent g? 


to the end of the lower time train g, and thence through the channels 
и’ and v’ and the central tube to the base charge in the shrapnel 


"4 
i 


A ive balls are scattered. On impact the percussion plunger 
free (the safety pellet w which holds it having been burned _ 
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On time burst the head is forced out and continues its flight while 
в’, which. 


up by the firing of the concussion primer s on discharge of the gun). 


JA isthrown forward, coming in contact with the percussion firing pin 
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JE clockwise 
SEP tronsmitted to the channel v’ and central tube. 
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1 | hend. the vent g? is covered by the solid 


JM . covered bv the solid metal between 


A. Assume any other setting, 


A tween the 0 and 12 second settings. 
Jd through the vents ѓ and s' and burns along the upper time train in 
23 inticlocikwise direction until the vent g? is reached, where it passes. 
1 down to the beginning of the lower time 


E * the lower time-train ring, 
JA and the end of the lower time train is opposite the channel w’, lead- 


E bung left between 


^P, this igniting the percussion primer ў. The flame ignites the 
лилаво K^, this in turn detonating the inner picric acid charge n. 
Lind the outer picric acid charge m, thus bursting the head. ~ | 
~ Tt will be seen that for the “zero” setting of the fuze the origin of 
‘both the upper and lower time train are in juxtaposition. | 
say 12 seconds, the vent g* has now 


the primer in a recess at its base. The weight of the plunger rests E hanged its position with respect to the vent е* leading to the begin- - 


upon the locking spring and the safety wire u, which keeps the primer ' 
At discharge of the gun, the 4 


and the channel v^ leading to the base 
fixed by the angle subtended be- 
The flame now passes out 


“ning of the upper time train 
‘charge, both of which points are 


| train and burns back in a 


direction to the position of the channel и’, 


For the 22-second setting the vent g?, leading to the beginning of 
is opposite the end of the upper time train 


ing to the base charge. It will now be seen that to reach the base 
' charge anc burst the shrapnel the entire length of time train in both 


JA sings must be burned. 


— Asalready stated, the annular groove in the lower face of each ring 
| for the powder trains do not form complete circles, a solid portion 
the ends of the grooves in each. This solid por- 
© lip is utilized to obtain a setting at which the fuze can not be ex- 
— ploded, known as the safety point. | | 
This point is marked by & 
lime train, surmounted by an "S" and is located about halfway 
between the zero mark and the 22-second graduation. When this 
point is brought 
metal between the ends of 
the upper train and the channel w leading to the base charge is 


A time train. 


1 i At the safety setting it 


may be seen that the upper train may burn 
entirely out in case of accidental firing of the time plunger or in case 
it may be desired to burst the shrapnel by impact or percussion 


J withont the flame being able to reach the base charge. - 





whence it jis- . 


line on the outer edge of the movable 


opposite the line on the flange of the high explosive 


the ends of the lower or movable. 


N 
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The felt washers f and A are glued to the upper face of the gradu- 
ated time-train ring and to the upper face of the flange on the high 
explosive head. These surfaces are corrugated, as »nown, to make 
the washers adhere more strongly. The function of the washers is to 
make a gas check and prevent premature action of the fuze. 

To release the pressure of the gases due to the burning train a vent 
hole is drilled into the upper and lower time-train ring leading from 
the end of the train to the outside. These holes are sealed by alu- 
minum disks, but the pressure due to the burning trains immediately 
opens them. "E | 
'These fuzes are issued assembled in shrapnel. For transportation 

in limbers and caissons the fuze should always be set at the safety 
point. | 
The fuze is provided with a waterproof hood of thin brass her- 
metically sealed. The hood must be stripped off before setting the 
. fuze, but should not be moved until the shrapnel is about to be fired. 


21-Second Fuze for 83-inch High Explosive Shrapnel, Model of 1912 (Plate 
ХҮШ). 


This fuze is now being developed at Frankford Arsenal. The 
time elements are similar to the 21-second fuze, Model of 1907 M, 
with the exception of the firing pin, which is screwed into place 
and has a cavity in its rear end to receive the safety pellet of com- 
pressed powder to restrain the movement of the percussion plunger. 
The percussion elements are somewhat similar to those of the 20.4- 
second Ehrhardt fuze for 3-inch high-explosive shrapnel, modifica- 
tion being made in the arrangement of the detonating charge. 


DETONATING FUZES (PLATES XIX, XX, XXI, 
AND XXII). 


The detonating fuzes used in service are enumerated in Table IV. 
This table gives all the information to be published in connection 
with fuzes of this class. 

. Plates XIX, XX, XXI, and XXII show the outlines of these 
fuzes. 

Projectiles pertaining to reserve seacoast ammunition are marked 
with lot numbers as indicated in the following tables. Reference is 
made to Ordnance Department Pamphlet No. 1872, Seacoast Artillery 
Ammunition: | | m | | 

Boxes containing detonating fuzes should be marked by means of 
metal labels with the same lot numbers as the projectiles to which 
they are assigned. Metal labels for marking the fuze boxes are to 
be obtained from Frankford Arsenal and furnished to posts by the 
armament officers. Coast-defense ordnance officers should see that, all 
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boxes are properly marked, requisitioning on the proper armament 
officer for any necessary labels not yet supplied. Boxes containing 
base covers, calking wire, and lead filling pieces should also be simi- 
larly marked, except that metal labels are not required. | 

' (a) The following table gives the system of lot numbers for 


|, projectiles and fuzes in the United States and Isthmian Canal Zone: 





Delay or non- 


Fuse, delay primer. ^ ' Projectile. Lot No. 














А powder charg | 
Medium caliber, base detonating. ....... Nond lay Shell e Department Ченеп А 
e detonating, modified Peirce stock.i..... о.... И 666 
эн si ..do. .| Torpedo shel, 800- oond- "— = 
A, P. detonating, modified Peirce stock. — | т de a Мн, ee 5 
Nondelay JA. Р.зһе!]................-..-+++-+ 12 
elay.. „| А. AI ooo sese ceu nor anh 3 
А do. ‚| D. E е, лото ees 
; ..do. ‚| D. P. she ound. ..... rer 
Major caliber, base detonating.......... K | D. P. shell, 1048-pound............ 13 
| ..do. .| Torpedo shell, 800-pound. .......--- 16 





(b) Philippine and Hawaiian Islands. The following table shows 
the system of lot numbers adopted for projectiles and fuzes in the 
insular possessions : | 


. — 

Fuze Primer. Projectile Lot No. 
Medium and major caliber, base per- | Nondelay .| Shell, Armstrong design, cast steel, 8 
cussion. Dela powder charged. i 
oljna T FS m riui cae 
....90... | Shelf, Armstrong design stroni heat 6 
Delay.... , Morand ши 7 P, shell. .... H 
Major caliber, base detonating.......... Kiir AL E 
Delay... nje D. P. shell, 1,040-pound............ 2 
Nondelay — .| A. P.shell......................... 4 
, detonating, modified Peirce stock. {Delay | D P. shell, 824-pound. ............. 3 

1 .... о. ee . 


. P. shell, 1,046-pound........-... 





Point Detonating Fuze, Mark I (Russian Type) (Plate XXIII). 


The fuze is of the type which has what is known as the detonator 
safety feature; that is, the detonator is separated from the booster 
charge and surrounded by an air chamber in such a manner that if 
the detonator should become ignited prematurely, either in storage 
or in the bore of the gun, the gases can expand into the safety 
chamber and not ignite the bursting charge of the shell. p 

The principal parts of the fuze are the stock (a), the striker rod 


(5), upon which is mounted the detonator (c). The detonator is 


located in the safety chamber (d) until the striker rod moves for- 
ward upon impact of the projectile, at which time it is carried 
forward so that when the firing pin (e) explodes the detonator by a 
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direct impact with it, the detonator has moved forward so as to be 
opposite thé booster charge (f). The striker rod is held in the 
rearward position during transportation and storace by means of 
an arming sleeve (9) and the stirrup (А). When the projectile is 
accelerated in the gun the sleeve (g) sets back over the stirrup (л), 
flattening this stirrup and at the same time bringing it in front of 
the shoulder (i) of the sleeve. The striker rod is now held to the 
rear only by the restraining spring (j), which is compressed as the 
striker rod goes forward on impact. 






means of a separate primer. | 

The fuze is of the ordinary quick-acting type, which is indicated 
by a letter (g) stamped on the head of the fuze stock and by the 
white paint on the front closing plug. 


| 
The fuze differs from the types previously used in that the firing : 5. on | 
pin explodes the detonator by direct impact with it, rather than by VO /. BASE DETONATING FUZE MINOR CALIBER.. | ho 
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аму муу MOATE QUICK ASSEMBLED VIEW. 
JECTION FUZE. 


AO. (2. | __ 36-23 103 _ 


Designation. 


standard type, 


Paint percussion fura for 1.457 V. M. 
gun атаач ип. 

Point percussion luge for 1.05 [n. shell 

of Hotchkiss manutačlure. 


Paint percussion fuze for 105-tn, shell 
of Winchester Hepeating Arms Со. 


manufacture. i 


Polni percussion fuze vor En. shell, 
typa 


MASE INSERTION, 


POINT INKECTNIN, 
Minoraliter point permision (ure, 
former standard 
! 
| 
| 


Minór-enliber base percussion ша: | 
standard type. | 


Base percussion fura for LESIn. shell, 
standard type. 


Ваза percussion fuze for 1-Ш shell, 
farmer type. 

Base percussion [ures В and C, model 
of 1553-4. 

Base percussion fuse M, model of 1890-4 


e poc бите, " High C,'* modi- 


Паво parcomian tura, " High A™....... 


Bash prircusalon fie 
— onl ibe. ^ 


muedium etd | 
Modified Driggs-Seabury base percus- 
sion fuze. 


Modified American Ordnance Co. base 
percussion fuze. 


0, 722 
55 | 


«Rls 


Tie 


1.125 


Diameter 
| [ Treads 


ik CER 
| thread. | per inch. 


Ld 


TE 


12 





TABLE 1.—Ring-resistance fused 





















Value of Welght of— 
$ таги — H | nt 
of sies ve. Ww. | Fic Amem- | Мең of drop ma Projectiles in whith used and remarks 
| K ger. jest fure; 
Grains. Grains, | Оша, | Fert, _ 
147 1.0 205 | 17.5 in 1-1. shell, Izpadr, point-fured shell of fature mantilne« 
Lure, 
45 1.0 d я | LAST V. М. gun uunrmunitlon. About 40000 al 
these fines al V. M. ttnnutaciire ura an Биш, 
| 147 L3 m 1.0 12 из 105s. Mell. | Lin, polnt-fured shell of Hotehkiss manu- 
| facture. Айни 3,300 of these fures Нате 
been rnunufsetured; obsolete, 
147 L3 206 m. 12 ln Lê. shell. | Labin, poiniduzad shell of Winchester Ra- 
| mating Arms Co. manufacture, About 
4,500 of these (ures have been manufac- 
tunel; obsolete. 
| 165 1.21 234 2.123 | 15 In Lähin. shell.) 1.65. polnt-fured shall to the number af 
| about 5,000. "The manudarture of this type 
is discontinued; obsolete, 
1ü5 1.0 217 4. 0 17 in 1-pdr, shell, .| 2.38-in, and A-a, powder-charged shell of 
futura manufacluro tapped for hase fare; 
| объе. 
105 1.0 Zu 21 (lžin Lin. shell.) 1, п. baselured, powder-charged shell, 
| About 25,000 have been munuüfaetured for 
Иш number of 1,05-£n. shell; abisaleta. 
95 1.2 159 1.0 iglu 1-1, shell....| b-pdr. base-used shell. Mona оп hand; 
obanlete. . 
т Meters > i. 53 ss] 3.2 und 3.0 іп, gun powder-charged shell; oi 
Hele, 
eer m 4, 88 ‚| Ln. mortar powdoer-eharged shall; obsolete. 
200 1.97 157 û | 17 16-раг. shell.) 3, 3.2, and 3.6 in. rifle powdüer-churged shell, 
lt nay also be used in siege detonating fuse, 
Pejren stock: obsoleti, 
715 3.22 iso | ка Sin hlii shall....| An obsoleta typa. A few in service in 7-[n. 
| homlirer powder-charged anal, 


ш Hi И 









= 








e : is — stati — 2.08. Ti pini. Lap 
j —— "when used in puns giving hich 
acctlerntions, Buperseded bw similur fura 
having Semple contrifugal plunger. 


2.244р. powder charged sbeil to take 
this fuse; 3,761 on : А 


2.2440. powder-charged shell tapped to take 
this the: 136 on hand: obsolete. 


id lu ič-lb.anell. . 











— — — — 6 — — 


Designation. 





“F” fuse; "hnklift"........ NE JERA 


Base percussion fuze, medium and 
major caliber, “link lift" type. 


19-М fuse, “link lift" design ......-..-. 


Base percussion fuze, medium and | 
major caliber, Semple plunger type. 





ЕН патта аг 
„атра. 


Mirenda 
per Inch. 


Tania II.—Centrifugal fuzes. 


Реасе and denotating fuses vn whieh used 








Revolutions | «ec Fat hase 
| ght of | Weight of fuze 
per minuta töf briser, | nssenibled. 
гїї. 
(froin, Izba, ш. 
2, 000 513 @ 15.6 
L, 30а 1,1900 1 1.123 
1,300 
| {БОО | Si) 15.25 
| 2, 000 





| Siege ile toma ing (m. TL.) Peires Гите Їп Ө dar їй ta 7 In. зы 
| tapped for this fuze stock to the number of 9,560; absol 
| 


Powder-eharjed shell from 2.95 to IZ in., inelusive; obsolete. super- 
crit by Semple plunger type. 


(T. D.) Perce fura stocks for 134п. torpedo shell 
tapped for thin fuse to the mimbar of about 2, 2060. These Mires will 
probably be withdrawn: aletê. 3,404 L2-M fures wore manufac- 


tured far use ina like number of A. P, detonating fuzes, Feiret —— 
iur шеп ; These [aM fures nre naw Ising 


Torpedo detenut ing 


lich have been altered therefor. 
withdrawn. 


Powdervharged. shell fram 2.95 Lo 12 in., EneTustve. 
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Čla 
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is 


1 ' feettles containing ii bursting 
notonating fuzes for use in steel projec 
1V.—Detonating f Бн ыы high explosive, 


p 


hrapnel. 
у a centrifugal 
]unger arming at 2,500 т. р. ID; 








t Campany: 


ng replaced by a spe 
—— shrapnel, 


Tin. martar shrapnel on hand; obsolete, 


| Bim. | 
rof | DeC Ot | чуеце petilos In whieh used. 
| 1 eter of | Tr ELRES Projectiles H 

Designation of for. | (rend thrends| sr fuze. 


1 Я 


| Ы — 


Me af these fares 


‘hard 


from the Ehr 
K 
ind. 


Shrapnel for 3 Hin. and 4.7-in. guns. 


Bhrapnel for Hn., 











aired pore ی‎ ара 


shrapnel, 10,000 on hand 


ulditionnl 


Tin. field gun s 
Frankford Arsenal Hn. Н. E. shrapnel. 


OO of thosa fuzes CATT 


About 10 


4.7-n., and n. howl tears. 


in. gencomst and Hin. -Arm 


or, hand or ordered prior to 


ld-gun and fin, siéze-gun 
isolate. 


2.7 and 3.6 in, fie 
shrapnel on band; 


Inches. Pounds. n gudr and 2,25-1n. steel shell con- 
| Wince-caliber base doto | 0.878 и 0.37 For —* p a гуй charga at нашо кое 
„| nating iure —— et ace 12 di — ih steel ah for Sin. deli ИЧ ару 
A | risid-point detonating fuze) 1. in the polni for this fure, 1000 ol кне 
L| (EF. D. have been manufactured and 722 arê бы, he 
| kos | hand, No E ed ol these fures 

| manuinetured. о ad 
| 12 iat | For use in steel shell (ог, паа оа арте 
L| mobile artillery. hava enn manso раи "No more of 
d | nien will be manufactured. Modi- 





de 





H.E. 


deta, 15 beir 

Bupply exhausted, 
tin. ald shrapnel. 

Supply ealwns 


Jan. 1, 1914. 


Ehrhardt in. 
and 10,000 nd 


| for Bin, mountain howitzer and all 


паны, 
About 15, 
FF 
i 


purchased 


Projectiles in which used, and remarks 
lal 
obsolete, 


cinl 45-sec. fuxe in 7-in. 
pereussion p 
wort purchased 


obsolete. | 
Shrapnel for 2.9in. mountain gun mnd 2in. 


hand; 

Пе gun 
strong shim 
оао. 
mero 


jin. mortar and lm. howileer shrapnel on 


205 in. 


Ehm 


| 








. | Bin, field shrapmel. 


7.11 
3.30 | 
3.15 
1.4 
10 


da 


2j ] in steel shell for 34m. R. F. gun 
ы aaa | * | E i | ' tipped in the base for this Mee, 14,00€) of 
rain detotalor. | | 





X 











he ra been rmmnnulactüred fpr that 
| а ад steel shell on hand, No more 


iri 


| | res will he manulactured and 
| | | soli — Eih will be repao hy Па 
| riedium-caliter base dotonath fuze whic 


у detonating fusa for 
E у БЕ IRO projectiles. | 








Eesist- 
anco LiF 
arming 
pereits- 
* ion 
а тг. 
acria 
ili 
1 
E 
710 
Centeifugal plunger 


TABLE III.—Combination fuzes. 
Value of 
ratio 
ү 
В 
о time 
| plunger. | 
* a 5 ; b Е s 
13.33 248 
i 13.33 
L7 
1.1 
5,0 
| 
1.1 
1:29 
70 
в. ü 
10.0 
i ی‎ аРАЕ Ыы 


plunger 
Га. oc. | Grains 

5 Am 

2491 

200 

125 

a 123 
14. 110 
142 

160 

| 310 


Bore safety pellet. 
Bore safety pellet 
Centrifugal plunger. 
Contrifagel plunger: 


Centrifugal plunger. 





15 ee 
124 


ii Ma mare of these fuses will bo THAN” 
m el — in existence, will ba 


i 
= | 
Еа ee det- 
B | -ed by the medium-culiber base det- 
b Е | | | Ping fure which has superseded this 
; | 
i 
3 
| 


Waght 


af 


| been mado lor that number of gin, steal 








гуре, (rem 2.05 to T 
| ; in all steel projectiles brom e. ma a 

я anda he 
q nating face. | уа от use n КУ Wien вашей imd 
when specially ordered. — THES 

: | | | | 9.28 17200 of these fuzes ошу have boen Mingga. 
a detonating tusa tor | 1:5 | tured for use in that number 0! d 
E T| "e ahum-caliher projec- Behrcedercommon steelshell, No Hora ¢ 


tiles. | these (ures will be monufsetured. Supit- 











> medium-oulibor detonating 
оа — peovided with ping-resist- 


of time | arming 


Марі 


в 
| niče plungers. (trom f-in. to 7-En. 
û | For uso in steal projectiles Os POT a tock 
wi. detonating fuse | 1.5 i| 1.00 rers tod to this fuze until tho s 
М = * ЗИ АП mg e | pa seg d hand (about 9,500) has been 
ü | 
3 








P 
E | | manufactured. — by metum 
f | | uz 


| the stock of times oft 


Weight of 


assembled 
[usé 











nating {ита (modified 


& 

& 
14 
14 
н 
A 
14 
14 


been exhausted, No more ol these furet 


‘hese fudes ure being modified sa as ta 











Threada 
per inch. | 





| 4 : 1 liber base deto- 
Su ы Ы sti R = mB Don Е Е К [ | | | | ий la. bot wil ot in ume seat in 
FPE 5.4 = > тч = = ‘ Еа = mil [- 4 
E ее 
— isti GE 10 
i: кїї НЕ hoi, ig 
iiie pre Hilo: ilig 
E E а >Ч L8 LE px D M Ж = |25 Ж 
3 E 5 = ae a 2: i HESS B 2 | 
Ё E 8. В. T i Í; T id $ ing 
| 38 cite түн =: BSE 8 g 2nd 
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a. 

F ing fuses for usc ict icctiles containing a bursting 

Tance 1V.—Detonating fuzes for use im steel projectt g ursting: 
TA charge of high explosive—ContiInued, * 


| | 
| ът 


Num- 


ber ol Welent 


No, Designation of fure, h thrends| of fuse. Projectiles in which used, 


Taches | Pounds, | 


m ! 


KR ei kana РЁ m 10 %(M | For use in steel projectiles over Tinie Е 
10 | MS ped per inane 2-0 x superseding all other types of fuzes in the 
ing iure. poets xen the stock on hand 


bean prisiad Я d 
| | ав | ey 8.0 For use іп 12-6. moriar steel anali ва kami 

і теріде baea Mi until the stock on hand (about 2,200) & 
fuze, Um ЕН been exhausted, No more will be man 
Біо ). factured. Superseded by majar-ealiber dala 
anstime [uze. ‘These fures will be modi 
| fied so as to be identical with А; Pde 
| тийп Tiizes, 2 a 
Т quen залей field gun shell fitted for paint detonaje 
| e 


139 Гой detonating frze |,.--++-- 
Wark 1, Mussian type. [ng fuze, 


B: 
| "Бн 


EJ 


п b. 
Ware, —Iaso fazed shell for Jin. Mell guns have all bean fitted with medium-ealiber base detonating 
[ures having Semple centrifugal plungers. = 


Wark DEPARTMENT, _ | 
OFFICE or THE CHIEF OF ORDNANCE, 
Washington, June 2, 1117, 


Sovember 26, IWH. 
Revised July 2, Инж, 
Revised April 23, 194, 
Revised October 23. 1913. 
Revised June 2, 1017. 
Fon Мо. 1227. 

Ed. June 2-17 5,08), 
30x1—nmiE 2122. 
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